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REST™’~TED

spels
Field Studies
In April the periodic sampling of the mmasel beds was started.
The samples were collected as far north as Fort Bragg and as far south ag Big
Sur. Thers sve 21 sampling areas.

Summary:
21 loocations
159 samples colleoted
35 round trips, or 9,594 miles
Seasonal high
Oualals 2880 Mu/50 gn mussel July 5, 1951
Collection July 6 2,017,700 Mu in 18 ducikets
General trends

Nopth: Kigh in early July with a rapid drop. Bhort rise
toward middle of August and sonstant low thereafter.

fouth: High in May in San Prancisco arsa and gecond rise
in 814 July, but nover over 500 Mu per 50 en wmussel. Points south of
Oreen Canyon low throughout season.

On July 6 at Gualala 135 miles north of Ban Prancisco the
toxioity was found to be 2880 Nu/50 gm mussel. As the next day was the
last low t'!'de of ths period, the other groups were not notified.

Collectlon

July 7 sn 18-bucket collectlon was made at Gualsla and returned

tc the laboraiory for proceseing. The toxicity of these mussels was 2222 Mu/SOgr

musseél The livers were removed and ilmmediately transfersed to 50% ethancl
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ac!ldif ed with 1 ml conc. HCl/liter. 1In thie stages of extraction the
poison was allowed to stand for 52 hours with 8 hour checks cn the pH of
the mixture. The pH was maintained at les¢ than .0 and more than 2.0 by
adjustment with cone. HCl. On July 9, 1951, the mixture was ground in
an electrlc meat grinder; 't yielded & final volume of 15 liters of
acidified alechcl-ground liver slurry. The pH of this slurry was checked
and read justesd as above.

A standard toxicity tast on this slurry, processed by bdbolling
and readjustment to initial volume, gave & tcxicity of 192 Mu/ml of
supernstant. The non-toxlc, extracted residue represented 30§ of the volume.

3000 m1 of the slurry were removed and set aside for a stablility
test. This was adjusted once on July 9, 1951, to a pH of less than 5.0 and
more than 2.0 by the addition of como. ECl., Subsequent daily pii checks
were made, but no sdditional aclid was required. A% the end of 27 days the
toxicity of the supernatant, after boiling and readjustment o initial
volume, was 192 Nu/ml.

The remaining 12 liters cf material were made into a Celite 520-
1iver slurry mixture, packsd into 8 liter psroolating vessels, and extracted
with 506 ethanol scidified with 1 ml of ccno. HO1/liter. Percolate 1
consisted of 3 iiters at 133 Mu/ml; percolate 2 was 5 liters at 133 Nu/ml;
and percolate 3 was S liters et 57 Mu/Rl. BSusceassive perocolates conteined
less than 20 Mu/ml of poison. The percolates wers ochecked for a pi of
less than 5.0 and more than 2.0 and adjusted with conc. HCl 1f neoeseary.
Daily pH checks were done on this meterial.

The 3 liters of acidifled aloohol-ground liver slurry and the
1% liters of persclate were shipped to Doetor Achants 8t Camp Destrick on
Augua® 9, 1851,
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8tarting material

Original toxicity 2222 Myu/50 gu aussel

18 dbuockets

approximately 100 50 gu musseis/bucket - 1800 50 g= suasels
Estimated total poison 3,999,600 Mu

Processed miaterial

Ground liver - Acidified alcohol slurry - 15,000 mi
3508 soiids - 4,500 mi
Toxioity of extracted supernatant - 192 Mu/Mml
Total poison in slurry ( - 308 solid) - 2,016,000 M
3,000 ml slurry for stability test - 403,200 Mu

1,612,200 K

12,600 ml siurry percolated

Material shipped

, 3,000 ml slurry after 27 days storage - 403,200 Mu
Percolate 1 5,000 ml at 133 Mu/ml - 665,000 Mu
rsrsolace 2 5,000 mi &% 133 Wu/mi - 565,880 R
Percolate 3 5,000 ml at 57 Ru/ml - 284,500 Mu

Total Percolate 1,614,500 Mu
Total pcison shipped ' 2,017,700 Mu

€ poison io#t while whole livers in
acidified sloohol (52 hours) hg . 6%
€ poison recoversad from ground lliver-

acidified slcohol sluzrry 100.1%4
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Based on the abcve results, & more efficient collection procedure
is needed. The principsl polson logs occurs while the livers are intact
in spite of the acidificd alcohol mixture. Immediat> grinding of the
livers after removal from the mussels is necessary. This can be accomplished
cn the beachses with hand grinders. The pH of the ground liver-acidified
ethanol slurry must be cheocked &t regular intervals and readjusted 1if
necessary with conc, HClL to & pH of less than 5.0. The slurry sample
handled in this manner suggested that after the initial pH readjustment,
subseyuent additions of acid will not be necessary. With regular pH
cheoking, this stage of the poison extract .s stadle for &t least a month
and offere & convenient form for shipping with its smaller volume than
that of the peroclates.



Plankton 8tudles

Field work

With the increase in toxicity of the musaels, & few Oonyaulaz
were found in the water samples. There wWas never at any time visible
"ped water". At no time were there enough Geonyaulax present to make it
feasible to think of concentrating them in view cf extracting the polison
dlreotly.

The large refrigerated tank desoribed in Report 20 was
completed and the first large bottle was planted June a6, 1951, with
400 ml (of a large flask culture) ¢o whioh wae added 000 mi of medla No. 7.
At the end of T days 16,800 ml of media were agein added.

The first harvest was disappointing. With & total of 19,600 ml
caly 5,880 Ku were acllected.

In visw of past evperiments it would appear that the method
of asration ia not sufficient for the bvest growth.

Three different methods oi as~at.cn have been tested.

Method I is st11) used as standard since it ylolds ths best growth and
is simplest. Method IXI, which is more unwieldy, yislds 28 good growth.
Kethod III yielde poor growth.

I. Alr from low pressure pump l# bubbled through sterile
distilled water and sudbsequently airculated over the
surface cf the cuiture,

II sterile modis ies weraied by vigorous 2gltation at high
oreseurs and allowed to flow slowly 50 ml/hour through

4talyais tubing immersed 'n the culture.



III. S8terile media, vigorously aerated in a resgervoir, is
added to the culture at a constant rate to yield a
final 1-7 dllution of criginal plant.

w

A fourth method, direct a&eration, is now in progress and may
give better results.

The experimentation with the cultures of GQonyaulax is deing
carried cut in test tubes, 10-liter bottlss, Perndbach culturs flasks and
20-1iter cardoys.

A series of test tube cultures teated over a period of 6-10 days
showed that Media No., 6 and a T-day-old culture gave the best results.

It takes 0.89 ml to equal & mouss unit or 3,180 Gonyaulax in an actively
growing 7-day-cld oculture to produce one mcuse unit. The Fernbach sulture
flask yielids 20 better growth than the ocarboy-shaped bottles.

In the 20-1iter carvuys the best results were 2.2 ml/Mu or
5,070 Gonyaulax to produce & mouse unit. The total poiscn harvested from
120,800 @i ian T bottles was 30,100 Hu.
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